Background While talking about traumatic experiences is considered central to psychological recovery, little is known about how these conversations occur in daily life. Objective We investigated spontaneous injury talk among parents and children in the aftermath of a child's hospitalisation due to physical trauma, and its relationship with children's socioemotional functioning. Methods In a prospective naturalistic observation study, we audio-sampled the daily life of 71 families with the Electronically Activated Recorder after their child (3-16 years old) was discharged from hospital. We collected close to 20 000 snippets of audio information, which were double-coded for conversation characteristics, and measured children's socioemotional functioning with the Strengths and Difficulties Questionnaire (SDQ) at 6 weeks and 3 months postinjury. Findings The children were involved in injury talk for, on average, 46 min/day, 9 min of which referred to emotions. Children had significantly more injury conversations with their mothers than with their fathers. The tone of injury conversations was significantly more positive than that of non-injury conversations. More direct injury talk was associated with fewer problems on the emotion subscale of the SDQ at 3 months. Other associations between aspects of injury talk and children's socioemotional functioning were mostly non-significant, although they appeared to be stronger at 3 months than at 6 weeks. Conclusions Families spontaneously talked about the injury and associated issues for about the same amount of time per day as a therapist might within a session (a 'therapy hour'). Clinical implications Making full use of naturally occurring injury talk may be a valuable direction for parent and family-focused postinjury interventions. However, the study design prevents causal inference, and further exploration is warranted.
of ambient sounds. Participants find the EAR unobtrusive, while data collected over a short amount of time provide reliable estimates of usual social behaviour. 15 One of the important advantages of the method is that it does not listen in on full conversations, but, in sampling short sound bites, acquires just enough information to assess the nature of the interactions. The EAR has been used successfully to study sensitive topics with adults, such as daily life in the context of coping with cancer 18 and in the acute aftermath of 11 September 2001. 19 A few studies have used the EAR with children, including in the context of health research. [20] [21] [22] [23] [24] The EAR has specific advantages for child research: it does not require the capacity to read or understand questions posed in questionnaires or to maintain attention during interviews. 25 Likewise, it does not rely on retrospective accounts of behaviour.
OBjeCtive
We aimed to investigate the nature of injury talk in the aftermath of a child's hospitalisation due to physical trauma, by means of an EAR study in 3 to 16-year-old children and their families. In this article, we focus on two questions: 1. What are the characteristics of injury talk in children's daily life? 2. How do injury talk characteristics relate to children's subsequent well-being? For the first question, we focus on the frequency of injury talk in daily life, children's conversation partners and the emotional tone of the injury conversations. For the second question, we explore relationships between these injury talk characteristics and children's subsequent
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MethOds
This study is part of the Ear for Recovery project, a prospective observational study among injured children aged 3-16 years and their families. The full study protocol is provided in Alisic et al. 16 
Participants
Eligibility and recruitment Participants were children who had sustained an injury that resulted in a stay of at least 24 hours at the Royal Children's Hospital, Melbourne, Australia, and their families. Children were ineligible if the injury was thought to be intentional, if they arrived at the hospital with a Glasgow Coma Scale 26 score below 9 (ie, indicating severe acquired brain injury), if their hospital stay exceeded 4 weeks, or if the injury was secondary to another medical disorder, since these might not represent typical postinjury interactions after discharge. Families were approached during their child's hospital admission based on information obtained from the hospital trauma registry in consultation with hospital staff. As depicted in figure 1, 339 families were approached for participation, of which 99 (29%) consented. Fourteen families did not participate after consenting; they reported feeling too stressed at the time of the planned data collection, could not be contacted after discharge, or experienced an additional traumatic event. Due to equipment malfunction in the initial phase of the project and a few families eventually opting for questionnaire participation only, we retained 71 families (21% of the approached families) with useable EAR data. This is in line with recruitment rates of previous paediatric traumatic stress studies focused on family functioning. 8 27 Following baseline assessment, 60 families (84.5% of the sample) proceeded to follow-up at 6 weeks. Initially, this was the end of our data collection; we later included a 3-month follow-up in the protocol. Of the 35 families invited for follow-up at 3 months postdischarge, 27 (77.1% of those invited) were retained and an additional 5 families completed the 3-month phone interview despite not being contactable at the 6-week mark (3 months n=32, 45.1% of total sample).
Demographic information
On average, the 71 child participants (59.2% male) were 10.4 years old (SD=3.6 years, range 3-16 years) at the time of their injury. All children except two were born in Australia. The majority of children (n=59, 83.1%) lived in two-parent families, three of which with one stepparent. Eleven lived in single-parent households (15.5%), and one had another living arrangement. Overall, 69 female and 63 male caregivers were involved, whom we refer to as mothers and fathers for ease of reading. On average, the families lived 85.4 km from the hospital (SD=101.2 km, range=3-552 km). In terms of socioeconomic status (SES), our sample had a mean Index of Relative Socioeconomic Disadvantage of 1017.6 (SD=54.6, range=880.5-1117.4, based on participants' postcodes), not significantly different from the Australian population mean (M=1000, SD=100). 28 Most children had sustained fractures or orthopaedic injuries (see table 1 ), due to sports incidents, falls or traffic crashes. The majority spent between 1 and 3 days in hospital (n=53, 74.6%), while 17 children (24.0%) were hospitalised for 4-10 days, and 1 child for 17 days. Injury Severity Scores (ISS) 29 30 ranged from mild to profound, with most in the mild and moderate categories (M=7.1, SD=6.2).
Figure 2
Brief overview of the EAR data collection process. EAR, Electronically Activated Recorder.
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There were no significant differences in age, sex, SES or injury severity between the children who continued to 6-week follow-up and those who did not, or between the children who continued to 3-month follow-up and those who did not. Similarly, there were no significant differences in these variables between those who only participated at 6 weeks and those who participated at 3 months. However, those who continued to any follow-up (at 6 weeks, 3 months or both) had significantly higher ISS than those who did not (mean difference=3.07, t(68.94)=3.70, p<0.001), with no other significant differences in age, sex or SES. Participants with lower scores on the SDQ at 6 weeks were more likely to participate at 3 months (mean difference=3.68, t(58)=2.54, p=0.014).
Measures
The EAR The children wore the EAR in a protective elastic belt during 2 consecutive days in which the child was at home/with the family, such as a weekend, public holiday or school holiday, within a month after the injury (see also figure 2 ). We used the iEAR app 17 on Apple iPod Touch devices that were loaned to the families. Because we were interested in behaviours that were potentially low frequency, we recorded a 30 s snippet every 5 min. The study yielded a total of 19 407 snippets of 30 s (M=273.3 snippets per family, SD=84.9). The families kept a simple diary to identify the child's activities, who they were with and any moments that the EAR was not worn by the child. Compliance was good: 90.7% of the snippets were valid, indicating that the participant wore the device when requested, in line with the compliance rate of a recent study on couples' conversations about cancer (85%). 18 On average, 1.0% (SD=1.1%, range=0%-5%) of wake time snippets mentioned the EAR or the study, indicating low obtrusiveness.
Child socioemotional functioning
We measured children's socioemotional functioning via the parent-reported Strengths and Difficulties Questionnaire (SDQ). 31 The SDQ is a brief behavioural screening questionnaire for 3-17 year-olds that is widely used in healthcare settings. It provides scores for emotional problems, conduct problems, hyperactivity, peer problems and prosocial behaviour (the total score includes the first four of these subscales). The reliability and validity of the SDQ have been shown to be adequate. 31 32 We used the Australian age-adapted versions (for 3-year-olds; 4-10 year-olds; and 11-17 year-olds). For the other child well-being outcomes described in the study protocol 16 (eg, the child-reported Children's Revised Impact of Event Scale, 33 and the Child Post-traumatic Stress Scale 34 ) we had data only for small subsamples of children of 8 years and older. Because the SDQ data were available for all age groups, we used it as our main measure for the current article.
Procedure

EAR transcription and coding
All sound files were transcribed and coded by two independent coders. An overview of the coding is available in the protocol 16 and in the coding manual available via the first author. We focused on children's interaction partners, injury talk and tone of the conversations. Regarding interaction partners, we coded for each file whether the child was alone or not, and in case of the latter, whether the child was interacting with one or more people, or near to other people but not interacting (eg, when adults were talking among themselves). When the child was interacting with one or more people, we coded their role (eg, mother, father, sibling). A snippet was considered 'injury talk' when it referred to the injury, either directly or indirectly. Direct injury talk involved mentions of the injury or the event that caused the injury (eg, memories of the event, descriptions of the wound, complaining about pain). Indirect injury conversations included those that would not have happened if not for the injury (eg, discussing reactions at school: 'I've got a lot of advantages at school now…well I got away with my homework'). Within injury conversations, a conversation was considered 'emotion talk' when any speaker shared his/her own personal emotions or feelings. Finally, we coded the overall tone of a snippet, as well as the tone for each speaker within the snippet, on a rating scale from 'very negative' (1) to 'very positive' (7) , with 4 being neutral. Child tone, mother tone and father tone were evaluated only in conversations where they actually spoke.
Once all snippets were transcribed and double-coded in spreadsheet format, 'problem' snippets (ie, those where there was evidence from audio data or the diary that the participant was not wearing the device or there were significant recording issues), as well as those in which the child was asleep during the recording hours, were removed from further analyses (9.3% of snippets).
Statistical analyses
We converted the codes in the master spreadsheet to a Statistical Package for the Social Sciences (SPSS) V.23 file, which was restructured and aggregated by participant ID and coder in order to evaluate inter-rater reliability. In line with past EAR studies, we calculated one-way random AM, adult male (not father); C, child; F, father; M, mother.
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intraclass correlations (ICC [1, 2] ) for the average measure. 35 The ICCs in the current study all indicated adequate intercoder agreement (ICC>0.7, ICC range =0.75-0.96). The master SPSS file was subsequently aggregated by participant ID to obtain one average value per participant for each coding category across valid snippets. We calculated means, SD and ranges to describe family interactions. Descriptive data were presented as a percentage of children's time awake or of their (injury) interactions, and labelled accordingly. We also translated percentages to the equivalent absolute time in a typical day in which a child is awake for 15 hours. 36 We converted tone from a seven-point scale to the corresponding percent of maximum possible (POMP) score to aid interpretation (range=0%-100%, with higher scores indicating a more positive tone). 37 The alpha level was set at .05. We ran paired samples t-tests (robust when n>30) 38 to compare mother and father interactions, as well as amount of emotion talk and tone of talk in injury-related versus non-injury-related conversations. We used two-tailed Spearman's correlations to explore associations with children's well-being, 39 since there was a positive skew in most EAR variables (we opted not to transform the variables to facilitate interpretation).
Findings
Characteristics of injury talk in children's everyday life
On average, 46.8% (SD=18.0%) of children's recorded wake time involved interactions with other people. Of these interaction snippets, 11.0% were injury related (SD=13.2%, median=6.5%, range=0%-65.0%). In terms of wake time, injury talk ranged from 0% to 26% of the day (ie, average 5.0% of wake time recordings). In a 15-hour day this corresponds to an estimated average of 46 min of 'injury talk'. Table 2 highlights common themes in injury talk, including references to what happened, pain, practical needs, being cautious and missing out.
About 42.5% of the injury talk was directly referring to the injury or the event that caused it, while 57.5% referred to it indirectly (eg, a mother made sure her 15-year-old son sat comfortably and then suggested washing his hair). Approximately 20.2% of the injury talk referred to emotions, corresponding to an estimated 9 min in a typical day. Injury-related conversations were significantly more likely to reference emotion than other conversations (20.2% vs 10.2%; when considering only families who had injury conversations t(67) was 4.36, p<0.001).
Children's conversations about the injury involved their mothers (on average 53.8% of injury talk), fathers (24.3% of injury talk), siblings (29.3% of injury talk) and others (youth 18.8%, adults 22.5%; note that these add up to over 100% due to group conversations). In two-parent families (n=59), mothers talked significantly more about the injury with their children than fathers: 6.5% vs 2.8% of interactions (or 2.9% vs 1.2% of wake time), corresponding to 26 min vs 10 min in a 15-hour day (t(58)=62, p=0.001). The pattern also occurred in the total sample and in two-parent families in which both parents were present in the home during the recording. Figure 3 shows the average tone in injury-related conversations and other conversations, expressed in percentage of the maximum possible score. Overall tone was rated as more positive in injury conversations compared with non-injury-related conversations (t(67)=3.23, p=0.002, d=0.39). Mothers' utterances had a more positive tone in injury conversations compared with non-injury conversations (t(61)=3.24, p=0.002, d=0.41). Children and fathers did not show this difference. For injury conversations in two-parent families, mothers' tone was significantly more positive than fathers' tone (t(40)=2.09, p=0.043, d=0.33). For non-injury talk, they did not differ. Further details are available in the online supplementary file.
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The amount of injury talk-overall injury talk, as well as direct and indirect injury talk separately-was not associated with children's age, sex, SES or injury severity. The same was found for the tone of the conversations; overall tone, mothers' tone and fathers' tone in injury conversations were not related to the child's age, sex, SES or injury severity (see table 3 ).
relationships with children's socioemotional functioning
At 6 weeks after the injury, on average, parents rated their child's socioemotional functioning on the SDQ as within the normal range (total score; M=9.62, SD=5.84; range 0-25; n=60; see table 4). For 15 children (25%), however, parents rated their children's behaviour in the borderline or 'abnormal' categories.
Children's well-being at 6 weeks postinjury was not associated with the amount of injury talk (either overall, direct or indirect) or with the tone of the injury conversations (overall or by either parent). Only the amounts of direct injury talk with both mothers and fathers were associated with higher scores on the prosocial behaviour scale (see table 5 ).
For the subset of 32 families who were interviewed by phone at 3 months postinjury, the children's SDQ total scores were 7.59 (SD=5.21, n=27) at 6 weeks and 7.88 (SD=5.56) at 3 months postinjury, respectively, with six children (18%) scoring in the borderline or 'abnormal' categories at 3 months.
The associations between injury talk and child socioemotional functioning at 3 months appeared to be stronger than at 6 weeks, although many were non-significant (note that this was a subsample of n=32; see tables 4 and 6). More total and indirect injury talk with father was associated with lower levels of conduct problems at 3 months, and injury talk had various associations with lower levels of peer problems and higher levels of prosocial behaviour. Notable is the negative relationship between direct injury talk and emotional problems at 3 months; a larger amount of direct talk about the injury in the direct aftermath of hospitalisation was related to a lower score on emotional problems.
disCussiOn
The current study provided novel insights into naturally occurring injury talk after a child's discharge from the hospital. We made use of daily life observations with the EAR methodology and found that families spontaneously talked about the injury, its causes, or its consequences for an estimated average of 46 min/day. This included very 'practical' talk as well as recounts of what happened and conversations about emotions associated with the injury. The study showed that conducting EAR research with children in the aftermath of a potentially traumatic experience is feasible: compliance with the study procedures was good, and obtrusiveness appeared to be low, in line with earlier EAR studies in sensitive contexts. 18 24 Our study confirms that the EAR methodology works well with child participants within a wide age range, from 3 to 16 year-olds, and provides valuable findings regarding real-life interactions that cannot be captured by questionnaires, interviews or lab observations.
A key finding of the study is the amount of spontaneous injury talk in children's daily life. Forty-six minutes is similar to what is called a 'therapy hour' for psychotherapists (45 min) . 40 While therapy typically takes place once a week, this injury talk at home occurred across multiple days, for most families. Even though spontaneous talk is not the same as systematic, structured therapy, this result reinforces the notion that the family context provides a powerful opportunity to support children in the aftermath of injury, and raises questions about how parents might be engaged more proactively in providing this support.
A number of other findings are of note. First, families differed substantially in how much they talked about a child's injury; ranging from 0% to 65% of a child's interactions, and from 0% to 26% of a child's wake time. What brings about this large variation? Intuitively, one might expect children and parents to show different communication styles across ages and situations. However, the amount of injury talk was not related to injury severity nor child demographics. It is likely that such parental tailoring of conversations is reflected in more subtle aspects of the conversation, such as word choice and coherence, 41 rather than the overall amount of injury talk. In the current study, we did not explore the reasons for talking or not talking about the injury with the families. 42 To address this, an interesting future direction for EAR research might be to provide families with insight in their individual interaction patterns and elicit thoughts about 'the how and why' of their conversations.
Second, our findings suggest that there are considerable differences between fathers and mothers in how they support their children postinjury, even when both are at home and-in principle-have the same opportunity to talk about the injury. Mothers spoke more often with their children in general, and about the injury. Furthermore, mothers used a more positive tone when speaking with their children about the injury compared with fathers. Previous reminiscing studies 43 44 suggest no 
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substantial differences between fathers and mothers but considerable differences in conversations with sons versus daughters, our spontaneous injury talk data suggest an opposite pattern: no substantial differences according to the sex of the child, but sizeable differences between fathers and mothers. Possibly, mothers start such conversations more often than fathers, or children initiate them more often with their mothers than with their fathers. This would be worthwhile to explore in more depth in future studies. Regarding the relationships between injury talk characteristics and children's socioemotional functioning at 6 weeks and 3 months, we did not find a consistent set of strong associations indicating an overall pattern. Rather, we found many non-significant correlations, with a few exceptions. One explanation is that there simply is no connection of note, and parent-child conversations are not a major factor in children's psychological recovery. While this is a possibility, we consider it unlikely and certainly too premature a conclusion, considering the strength of the evidence regarding therapeutic interventions involving trauma processing, 45 emotion socialisation 7 and the effects of parental modelling of avoidance on child anxiety. 46 Another explanation is that the relationships of importance are more subtle than could be captured by the current protocol, and that certain tendencies may cancel each other out in the correlations that we measured. For example, some children might not benefit from injury talk (eg, because they do not have substantial stress symptoms in the first place) while others might (eg, because they are avoiding reminders of what happened, and would benefit from the exposure to narratives about the experience). The 'fever model' of disclosure proposes that, much like fever, which indicates both the presence of an illness and an ongoing recovery process, trauma talk can reflect an ongoing, unresolved disturbance and an active restorative process. 47 This is also in line with notion of 'efforts after meaning', the occurrence of longer narratives with more cognition and emotion words after stressful events compared with pleasant events. 7 We hope that larger, in-depth studies will be able to push the boundaries of this knowledge.
Although there was no overwhelmingly clear pattern regarding the associations between injury talk characteristics and child's socioemotional functioning, a few interesting observations can be made. To start with, direct injury talk was related to emotional well-being at 3 months. To the extent that discussions helped children to make meaning of their experiences, process their emotions and consider coping strategies, 3 7 then talking more about what happened may have fostered children's Original article emotional recovery. If this was the case, there might be value in instructing parents about helpful ways to directly talk about the injury and its cause. Of course, cause-effect relationships cannot be concluded due to the non-experimental design. In any case, our findings appear to stand in contrast to the oft-held lay belief that talking about a distressing event may further distress or harm children 42 ; where correlations were significant, these rather indicated support for the benefits of trauma talk. These and the other significant associations with greater frequency of injury talk, such as lower levels of conduct problems and higher levels of prosocial behaviour, would benefit from replication and more in-depth exploration of the possible mechanisms at play.
Interestingly, the associations between injury talk and child's socioemotional functioning, for example, the total score on the SDQ, were stronger for 3-month outcomes than for 6-week outcomes. This is in line with earlier observations that, in the first few weeks post-traumatic experience, there is little differentiation between those who have transient distress and those who will experience persistent symptoms, which led to the recommendation of 'watchful waiting' before starting interventions. 48 Future studies might benefit from taking a longer time frame, for example, doing follow-up measures at 6 months, since at that point spontaneous remission of post-traumatic stress seems infrequent. 49 The EAR methodology allowed us to generate and analyse data that are novel for the domain of mental health in general and the emerging field of behavioural psychotraumatology in particular. Due to its sampling approach, the method makes it possible to study nuanced behaviours and conduct fine-grained analyses regarding substantial numbers of participating families. While our study is innovative in assessing subtle behaviour in daily life after trauma, the following limitations should be taken into account. First, the sample size is still modest, precluding us from nuanced analyses and firm conclusions, also with respect to differences between the baseline sample and the follow-up samples. Second, the study is exploratory. We considered it important to show the various significant associations and lack thereof; it is therefore vital to keep in mind that this study was not hypothesis driven, and no solid conclusions can be drawn from the statistics as yet. In addition, even when there was a temporal lag in measurements (eg, between the EAR data collection and the 6-week measure), the direction of relationships is not clear for various variables. For example, it may be the case that prosocial children talk more about the injury, that injury talk increases prosocial behaviour, or that parents who talk with their children more about the injury also perceive them as more prosocial and less problematic. Again, further research is required to disentangle these possibilities. Apart from obvious limitations regarding causality, it is important to keep in mind that the sample is selective; people are cautious regarding participation in a behaviour-assessment project in their own home, and we invited only English-speaking families in order to make transcription and coding feasible. It would be valuable to include a control group in future research (eg, children experiencing no or other types of transition in life).
CliniCal iMPliCatiOns
This study reported the first insights from the Ear for Recovery project. The EAR provided a snapshot of daily life after the injury that could not have been otherwise obtained through questionnaires or laboratory observation. Our results offer hints at what may aid psychological recovery in children postinjury, such as direct injury talk, and demonstrated the basic feasibility of using the EAR with families post-trauma. Although our study design prevents conclusions about causal relationships, the EAR offers new opportunities for research data collection regarding mental health, and it may also be further developed as a tool for mental health professionals and families wishing to get a better understanding of daily family interactions.
